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Serum melatonin circadian profile in women suffering
from the genital tract cancers
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Abstract

OBJECTIVES: Although there is increasing evidence that the pineal gland may
play a role in human malignancy, the studies on melatonin concentrations in
different types of malignant tumors brought about controversial results. However, changes in melatonin concentrations have been observed in some types of
human malignant tumors. Therefore we decided to study the circadian melatonin rhythm in patients suffering from malignant tumors of the female genital
tract, and to compare them with subjects free from neoplastic disease (healthy
volunteers and patients with myomatous uterus). MATERIAL AND METHODS:
A total of 46 women were analyzed in this study. The subjects were divided
into 3 groups. The first group consisted of 23 patients with malignant tumors
of the genital tract (mean age 50.3±2.2 years; mean±SEM, range 32–77 years).
The second group consisted of 16 healthy volunteers (mean age 50.9±1.8 years;
mean±SEM, range 42–63) who served as the first control group, whereas the
third group consisted of 7 subjects who suffered from myomatous uterus (mean
age 45.7±2.3 years; mean±SEM, range 39–56) and served as the second control
group without malignancy. Blood samples were collected at 08:00, 12:00, 16:00,
20:00, 22:00, 24:00, 02:00, 04:00, 06:00 and 08:00 h. Melatonin concentration
was measured using RIA kit. RESULTS: There were no significant differences
in circadian melatonin profiles among the three groups studied. Taking into consideration the type of tumor of the genital tract, significantly lower melatonin
secretion has been found in patients with endometrial cancer in comparison with
tumor-free control groups, whereas no significant differences in melatonin secretion have been observed between tumor-free control groups and patients with
invasive ovarian cancer and squamous cervical cancer. However, significant differences have been observed between endometrial cancer and invasive ovarian
cancer. CONCLUSION: Its seems probable that melatonin concentrations in
human malignancy may, at least partly, depend on hormone dependency of the
particular type of tumor.
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Introduction
The relationship between the pineal gland (especially its hormone melatonin) and neoplastic disease
is well documented in the animal model [see 1–5].
Although there is increasing evidence that the pineal gland may also play a role in human malignancy,
the studies on melatonin concentrations in different
types of malignant tumors brought about controversial results. Low, high, and normal melatonin concentrations have been reported in various types of
human malignant disease [see 2, 6]. It should be
stressed, however, that numerous earlier studies
based on measurements of melatonin concentrations in one time-point only, during the daytime,
and therefore these studies are of limited value.
In recent years circadian melatonin profiles have
been estimated in some types of human neoplasms.
Depressed nighttime melatonin levels have been
observed in primary breast cancer [7–9], prostate
cancer [10, 11], colorectal carcinoma [12], and in
uterine corpus adenocarcinoma [13]. Moreover, melatonin has been shown to inhibit development and/or
growth of various experimental animal tumors [1–5],
and some human cell lines in vitro (MCF-7 breast
cancer [14, 15], Jurkat T-lymphoma [16], JAr choriocarcinoma [17], M-6 melanoma [18], SK-N-SH neuroblastoma [19], uveal melanoma [20] and LNCaP
prostate tumor [21]), also those originated from
female genital tract (JA-1, SK-OV-3, BG-1 ovarian
cancer [22–24] and ME-180 human cervical cancer
[25]).
Therefore we decided to study the circadian melatonin rhythm in patients suffering from various
malignant tumors of the female genital tract, and
to compare them with subjects free from neoplastic
disease (healthy volunteers and patients with myomatous uterus).
Material and methods
A total of 46 women were analyzed in this study.
The subjects were divided into three groups. The first
group consisted of 23 patients with malignant tumors
of the reproductive system (mean age 50.3±2.2 years;
mean±SEM, range 32–77 years). Among the subjects of the first group 8 patients (mean age 50.5±5.4
years; mean±SEM, range 32–77) suffered from invasive ovarian cancer, 6 patients (mean age–46.8±3.5
years; mean±SEM, range 37–57) suffered from squamous cervical cancer, 7 patients (mean age 51.3±2.4
years; mean±SEM, range 41–59) suffered from endometrial cancer, and 2 patients (45 and 61 years old)
suffered from the vulval cancer. The diagnosis in the
patients of the first group was confirmed by post-
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operative histopathological examination. The second
group consisted of 16 healthy volunteers (mean
age 50.9±1.8 years; mean±SEM, range 42–63) who
served as the first control group, whereas the
third group consisted of 7 subjects who suffered
from myomatous uterus (mean age 45.7±2.3 years;
mean±SEM, range 39–56) and served as the second
control group without malignancy.
Patients were admitted to the hospital at least 48
hours before the study. One day before and during
blood sampling the period of darkness in patients’
room lasted from 21:00 to 07:00 h. Blood samples
were collected at 08:00, 12:00, 16:00, 20:00, 22:00,
24:00, 02:00, 04:00, 06:00 and 08:00 h; the nighttime
samples were taken under dim red light. All blood
samples were allowed to clot for 45 min, serum was
removed after centrifugation, and stored at –20°C
until assayed. Melatonin concentration was measured using RIA kit (DRG Inst. GmbH, Marburg;
Cat. No. IH RE 29301, sensitivity 3.5 pg/ml, intra
assay CV—8%, inter assay CV—14.8%). Statistical
analysis of the data was performed using ANOVA
and LSD (least significant difference) method according to Statgraphic plus V4 computer program.
The study was approved by the Regional Committee for Studies with Human Subjects (IEC). The
experimental protocol was explained to each patient,
and informed consent was obtained.
Results
There were no significant differences in circadian
melatonin profiles (Fig. 1A) as well as in the area
under curve (Fig. 1B) among the three main groups
studied. Taking into consideration the type of tumor
of the genital tract significantly lower melatonin
secretion has been found in patients with endometrial cancer in comparison with tumor-free control
groups (Fig. 2), whereas no significant differences
in melatonin secretion have been observed between
tumor-free control groups and patients with invasive ovarian cancer and squamous cervical cancer
(Fig. 2). However, significant differences have been
observed between endometrial cancer and invasive
ovarian cancer (Fig. 2).
Discussion
Although alterations in melatonin concentrations
have been reported in many studies, the results of
these studies are contradictory [1–6]. Differences
observed by various authors may depend on limited sampling approaches (one time point, during
the daytime or two time points, at daytime and at
night), various histological types of tumor, different
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Fig. 1. Circadian melatonin profiles (A) and area under curve (B) in healthy volunteers, patients with myomatous
uterus and patients suffering from genital tract tumors. No statistically significant differences.

Fig. 2. Circadian melatonin profiles (A) and area under curve (B) in tumor-free subjects (healthy volunteers and
patients with myomatous uterus) and patients suffering from various types of genital tract tumors (endometrial
cancer, squamous cervical cancer and invasive ovarian cancer). Statistical significance: a—healthy subjects vs.
endometrial cancer, p<0.05; b—myomatous uterus vs. endometrial cancer, p<0.05; c—endometrial cancer vs.
invasive ovarian cancer, p<0.05.

stages of the neoplastic disease or not tightly controlled age-matching. Studies on circadian melatonin profiles in human neoplastic disease are relatively rare. Depressed melatonin plasma or urinary concentrations has been demonstrated in primary breast cancer [7–9]. However, Skene et al.
[26] found that women with breast cancer (mean
age 60.3 years) had significantly lower 24h urinary
concentrations of 6-sulfatoxymelatonin than women

with benign tumors (mean age 54.4 years) but when
compared with a large group of 160 normal agematched women (mean age 51.5 years), urinary
6-sulfatoxymelatonin levels in women with malignant tumors were not outside the normal range. It
should be noted, however, that stage dependency
in melatonin concentrations has been found when
the peak declined with tumor size [8]. On the other
hand, in recurrent breast cancer, melatonin concen-
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trations were similar or even higher in comparison
to healthy subjects [8, 9, 27].
Lower nocturnal serum melatonin concentrations and urinary 6-sulfatoxymelatonin excretion
have been observed in patients suffering from prostate cancer in comparison to patients with benign
prostate hyperplasia [10, 11].
Khoory and Stemme [12] who studied circadian
plasma melatonin concentrations reported depression in melatonin nocturnal rise in colorectal carcinoma. Vician et al. [28] have found significant
increase in melatonin concentration at 14.00h and
02.00h (the only time-points studied) after surgical
treatment of colorectal carcinoma in comparison
with values before surgery. However, the authors
did not find differences in melatonin levels between
patients with colon cancer and patients awaiting
surgery for a chronic appendicitis, inguinal hernia
and cholelithiasis, but it must be stressed that there
were large age difference between both groups (67.7
and 27.1 years, respectively), and therefore such
comparison is invalid.
No age differences between studied groups were
observed in the present study, and therefore the
subjects were tightly age-matched.
In a previous study we have found depressed
nighttime serum melatonin concentrations in
patients suffering from adenocarcinoma of the uterine corpus [13]. This observation has been confirmed
in this tumor type in the present study, because
depressed melatonin concentration has been found
only in endometrial cancer (adenocarcinoma of the
uterine corpus). It is worthy to note that Grin
and Grunberger [29] have found significant correlation between daytime melatonin plasma concentrations and the presence of endometrial cancer (mean
plasma value in cancer positive group—6.1 pg/ml, in
cancer-negative group—33.2 pg/ml).
Interestingly, similar to breast cancer and prostate
cancer, endometrial cancer is strongly gonadal hormone-dependent [30–34], whereas other two examined tumor types, i.e. squamous cervical cancer and
invasive ovarian cancer, do not seem to be sensitive
to estrogens and might be associated with genetic
mutations rather than with hormonal factors, even if
current literature does not allow firm conclusions to
be drawn [30, 35–37]. Therefore, its seems probable
that melatonin concentrations in human malignancy
may, at least partly, depend on hormone dependency
of the particular type of tumor.
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